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[TITLE OF THE INVENTION] 

Thin Film of Multi Component Oxide Having High Heat Resistance and High Refractive 
Index, Composition for Forming the Film and Incandescent Lamp 

[CLAIMS] 
Claim 1. 

A composite oxide thin film having a high thermostability and a high refractive 
index, comprising an Al-containing Ti02 thin film or an Al- and Mg-containing Ti02 thin 
film which includes the additional metal having an atomic ratio to Ti of 0.005 < M/Ti < 0.3 
(M represents Al or Al + Mg) and may include 10 wt.% or less of a glassy material forming 
component in terms of a ratio to metal oxide. 

Claim 5. 

An incandescent lamp in which a visible light- transmissive, infrared-reflective 
film having high refractive index layers and low refractive index layers alternately stacked 
on each other is disposed on at least one of inner and outer surfaces of a glass bulb, and a 
filament is provided in the bulb, wherein the high refractive index layer is the thin film as 
set forth in claim 1 or 2. 

[SPECIFICATION] 

[Field of the Invention] 

The present invention relates to a composite oxide thin film having a high 
thermostability and a high refractive index, a composition used for the formation of the 
thin film, and an incandescent lamp. 

The composite oxide thin film having a high thermostability and a high refractive 
index according to the present invention is suitably used as a high refractive index thin film 
for optical interference in which low refractive index thin films and high refractive index 
thin films which are formed of transparent metal oxide thin films are alternately stacked on 
each other. 

Furthermore, the optical interference film is used as an optical reflection film or 
an optical reflection preventing film for a light source lamp, a mirror, a solar heat 
collecting mirror, an optical filter, a cold mirror, a solar cell and the like. 

[Page 2, lower left column, lines 4-8 from bottom] 
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However, for example, in the case where the electric lamp described so far has a 
large output level or is turned on in an appliance, the buik temperature is increased to be 
such a high degree as at least 900°C. Therefore, when the electric lamp is turned on for a 
long period of time, white turbidity is generated therein as the crystallization of the Ti0 2 
film proceeds, which leads to the lowering of visible light transmittance. 

[Page 6, upper right column, last line through page 6, lower left column, line 9] 

The present inventors used a Ti0 2 film containing Al or (Al + Mg) in which Ti0 2 
is a base material as a high refractive index layer, and finally successfully obtained an 
incandescent lamp which is advantageous in that the lowering of the visible light 
transmittance is prevented even when it is turned on for a long period of time. 

In the invention, the Al-containing Ti0 2 described above is used, so that a layer 
having a refractive index of 2. 1 5 or more and a light transmittance of 1 .5% or more is 
obtained in the anatase Ti0 2 film or the anatase Ti0 2 film in which a slight amount of rutile 
is included, and the phase conversion to the rutile Ti0 2 film and the growth of crystal 
grains when the amorphous Ti0 2 and the anatase Ti0 2 are heated at a high temperature can 
be controlled. As a result, the lowering of the light transmittance can be controlled, and a 
composite oxide layer having a high thermostability can be obtained. These effects are 
increased as the Al content or the Al + Mg content is increased. When too a large amount 
of these substances is added, the refractivity of the composite oxide layer is lowered. 
Therefore, these metal contents are set to 0.005 < M/Ti < 0.3 (M represents Al or (Al + 
Mg)) by a metal atomic ratio. 

In the present invention, the refractive index of the high refractive index layer is 
2.0 or more, while the refractive index of the low refractive index layer is 1.6 or more. 

The material used for the low refractive index layer includes silica (Si0 2 ), 
magnesium fluoride (MgF 2 ), or the like. 

[Page 8, lower left column, line 10 through page 8, lower right column, line 7] 

A visible light transmissive, infrared-reflective film 7 is formed on an outer 
surface of the bulb 3 . 

As shown in Fig. 2, the reflective film 7 is formed by alternately stacking high 
refractive index layers 11 and low refractive index layers 12 upon each other, and is 
capable of transmitting visible light therethrough and reflecting infrared ray. The high 
refractive index layer 1 1 is, for example, an Al-based oxide Ti thin film in which Al is 
additionally included, while the low refractive index layer 12 is made of Si0 2 . In the Ti 
thin film, the atomic ratio of Al to Ti is 0.005 < Al/Ti < 0.3. 

Next, the reflective film 7 is formed as follows. 
(1) First, tetraisoproxy titanium and acetonate aluminum (or diethoxy magnesium) as 
an organic titanium solution are uniformly mixed with a predetermined amount of ethanol, 
and the resulting solution is stirred while diethylene glycol as a chelating agent is being 
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added thereto and then warmed under reflux to be reacted. After that, the resulting 
reaction solution is converted, into all-metal oxide so that the concentration thereof is 
adjusted to be 4.5%. 

(2) Next, a bulb of an electric lamp main body is dipped in the thus obtained solution 
and pulled up therefrom at a constant speed, and calcined at 900°C for 10 minutes in the 
atmosphere, thereby forming titanium oxide. 

(3) Then, the bulb is dipped in an organic solvent solution containing an organic 
silicon compound in which a concentration after conversion to SiC>2 is 50 wt% (main 
component: ethylsilicate polymer prime solvent ester) and pulled up therefrom, and then 
subject to a heat treatment in a manner similar to the above in the atmosphere, so that a 
silicon oxide thin film is formed. These steps described so far are alternately repeated at 
a desirable number of times for at least 10 layers, so that a visible light transmissive, 
infrared-reflective film is formed. 

[Brief Description of the Drawings] 

Fig. 1 is a partial sectional view illustrating an incandescent lamp according to an 
embodiment 1 of the present invention. 

Fig. 2 is a partial cross-sectional view of a reflective film of the incandescent 



lamp. 
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THIN FILM OF MULTI COMPONENT OXIDE HAVING HIGH HEAT 
RESISTANCE AND HIGH REFRACTIVE INDEX AND COMPOSITION AND 
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Abstract of J P 3135502 (A) 
PURPOSE:To provide the thin film which has excellent high-temp, thermal stability, a high refractive index 
and high transmittance of visible light and is particularly adequate as the high-refractive index thin film of a 
light interference film by forming the film of the thin film of specific Al-contg. Ti02 and the thin film of Al- and 
Mg-contg. Ti02. CONSTITUTION This thin film consists of the thin film of the Al-contg. Ti02 which contains 
additive metals of 0.005<=MyTi<=0.3(M denotes Al or (Al+Mg)) in atom, ratio to Ti and may contain 
<=10wt.% glassy material forming component in the ratio to a metal oxide or the thin film of the Al- and 
Mg-contg. Ti02.; Thus, the thin film of the multi component oxide having the high heat resistance and high 
refractive index isobtd. and is adequately used as the high- refractive index thin film layer of the light 
interference film consisting of the multilayered films laminated alternately with the low-refractive index thin 
films and high-refractive index thin films consisting of the transparent thin films of the multi component 
oxide. 
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